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WW! 

^.AlAl^EfloflA^ ^-J: ^^^1 * "j"^ {APPARATUS AND METHOD FOR GENERATING 
CODES IN COMMUNICATION SYSTEM} 

[sua si -a^i 

£. l£ Eli <M"8-*rfe afl^lcflolE}- Al^Eflo,!^ « Jr g^- 

(Packet code combining)^ sfl^! 4-°l *H A l EJ ^^KPacket diversity Combining) 
°fl U**M (AWGN°fl^)# Ji<^fe ZLEfli. 

£ 2-& ^2fl7|^ofl 14s. R=1 / 5 E^iL ^71* ^Jifil-EiiLJfJ:!- Ag 

JE 3£- R=2/3 sub code* >"•>-&■ s]- 3. § S.^- JfJ: (Quasi -complementary 
code) set size S=4°l ^-f^ afl^ ;gtg>g. aV^-s)-^ HARQ -^^4 3fl5! ^ 

A]~g-s).^ HARQ4 c-lHEi j^-g- ( data throughput) 

i 4fe #eH7|#ofl 4=. eia. i^- JfJ^] 4-8- -Ha -¥-J:» ^s r 7l 

£. 5fe #efl7l#o)) 14-g- EiiL ^11 4€ -f-i* ^-^*>7l 
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£ 6* ^2fl7)*°)l E^ Ji«- Jfiefl 4# ^S^5f7l 

S.7-& £ °J oijofl nj.^. 2 *}^ ^ULSlEl iL^-^-i- ^^s]-7l ^ 

s. 8* £ i^fi] 4€- *h ofl°i >4€- 3*«8 ^Eia^st ^^a*>7i 

£ ll€- ^a] o).^. ^^.tg §a.«-ElJi-¥-3:# 3**1-71 

S. 12-8- £ ^*1 °iH ^-E 2*V3l ^iL^E^Ji-^Jil- #*s}-7l 

^*M- £*lSHf 

£ 13-8: -g- t-^^ aJa] o^i oil ^^s>7l sit!- #*1# 
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<14> £ ig-xg o. cflolE j -^AlAl^Eflo] j=Ljr^<>]] ^ ^o S) ^) *fl*l*lH>] 

* ^>**>fe 3fl^*^l^]^^4 *M** ^"g^Rr -f^H^OjH 

ElJiL^i:^ ^!* Jl^tr 2x>^ § Ji^E^^-Jr (2 dimensional quasi 
complementary turbo codes )^f ^-§-^3 Ji^irB^ii^-^: (adaptive quasi 
complementary turbo codes)* §] "J-^Hl ^Hi}. 

<15> ^a o v s)-o] tLejc. ARQ( Hybrid ARQ)*?H4* *r**fe ^^JL*i: 

(throughput)* 7fl>3^l*r ^(Soft combining)* ^r-g-^ ^H)^ ^ 

y o v ^°l 7}^*}^. ^ packet diversity combining(sl)^ 

o]^a1b] ^^-)* >M--g-*H^ ^^H, packet code combining( 

«^)* ^r-§-*f^r ^°l^f. ^^^S °1 ^ « 0 >a]* a.^. Soft 
Packet Combining( < a^ sfl^l ^^(-)o] o] ^ ^7} packet diversity 

combining H o v ^^r packet code combining ti 0 v ^Hl «l*r°i ^^*?HH 

sub-optimal ^ 0 1*1^ °fl£-«fl €■ ^S°l Sfe 3 + 

<ie> Packet(3fl^)* a1^<HH ^^s^: (Throughput)* 

§7H7l7l fl«fl>H ^ «Jr ««"* Aj-g-^. ^, Z^Zl-o] ^*}tf x}^ 

^Itt Packet^ tfl*M ^-^^o] ro] A>jr ^ ^.^-^ ^^^fjl ^4 ^ 
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* =1)^4 (Soft Combining)* *Hir 1H)* 1^4. °1 "fl 

^3* A ^ 4^ ^7} A>-g-^ ^ sacf. ^, ^V 7l afl^ ^J: ^ « 0 v 
^* R?l N7flS) sfl^-g: ^Aitb 34- 4**H 

^(effective code rate)°l R/N°J -fJlS. ^€-?l ^sj-ols. 
(coding gain)* <3^r H4* ^ U <M 0 )4. 
<it> al^ofl 31]^ cfo)^AlEl zj-z^ ^^j-cf ^tt^ Packet^ t|5H 

^ML*°1 RO] ■g-OJ^V ^5}J> ^4 *r<tl€ 3fl^°fl Afl-7> 3#=] 

^ 3* °)« ^^^171^1 &ul JfM *}=* 7fl £«££1<H * ^4 <3>SS 

■^(Soft Combining)* Sr^r «&*]* U^cf. o|n)| ^^sq^r Bfl^* «K V -g-^^- 
-¥-*4>M-8-€4. 4^ sfl^i cfo]^A]El £^vg. 334||go1H Symbol 
Averaging (^ M *1 ig^^^)^ * ^ =r4!4l* <3^#3(soft 

output)* ^*^i^^ JL^SI- 3)H<3 *Hlfl°fl4 ^7flSl 43 

** ^^<H1^ ^l^^r 4f^3 "^(diversity gain)^* 

4*4fe H <W4Jl * t SJ4. °H1 •firSlW afl^l ^-iL ^* °lEi«- o] 
£H.E Code structure(3^ nf€- ^7>s) Coding Gain(S^ Tfl^)* 7> 

*|2 &4. 

<18> 3})^-S-4l Ali^oflA^ ^.o)^- ufl.g.0,) cfl^y. Bfl^l cfoj 

iHAlEj ^^j* Af^-5>J1 o{OD] ^. 7 ].£Alo} is-2000 Al^egj!)- ul^-7l«j-^2l UMTS 

aI^eJ ^-o)H oje^V «J-Aiol ^B^Elji Si4. aem 71^21 afl^-g-A] a]>, 
E 3t°l tfl-¥-S- a>^-sV^ji ( zj-g-JMrs] 3^ «-s* Ro) ^* ^.jl 
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(codes)* *}-g-5Rr *t°\v\*\rS\ «fl£ ziEl €• 

^1^5)^1 «7l nfl-g-°l£4. R=l/3 Al^^oflAi 7fl*I*°l 7 > 

3*. W ^o}a\x\E] ^-8-«Vfe ^-ffi)- £^§- a> 

-g-*M 1/6 ^ •£-§:* ^-¥-3) ^*r°l7 r HE] 3*1 #71 nflg-ofl 

(Forward Error Correction Codes: FE03. Yit A >-§-*fe ^-f°)lfe °1e1 

7l^Sl 7fl ^*rfe Cf-a wj-^lol Jl^tf. Sfll+Sfrg ElJi ^Sfe ^3- 

(iterative decodingHl £l*)H =L ^^°1 Shannon limit°fl e^sl-S* -g^l^ 

l^^^i°H, ¥^#°1| Or€- *r°l7} 71^21 Jfjr. 

(Convolutional codes)£rfe ^-3] S-'gaMI #*R*r7l nfl^-ojt}. ^) "-jr-g. 
(high code rate)* ^M^rfe E.ij£Jf;§:2l ^-f \£-3- -^-Jl#(low code rate)* a> 
-g-sRr EUi^o( HlS><^ afl^l cfoltHAjEl ^sH- H% -f 5^ *}o)SH 
ol2j ^£71 nfl°. acf. a > o) e1t!- 3* JIB]* nfl Af-g-^ Sfl^-f-Aj 

Al^E^oflAife Eii -fJUTurbo codes)* -M-fr^fe. 3)5! ^ "cM* ^« 

Sfe 51 Ol Aj^o- *J-2-Al7lfe ^Ol ^4. o]^« A>^ofl eTisi-c^ 
*r-§-*r^ a1^e|o)1a^ ^^-§- ^a17]jia)- ^Ji^El Ji-^S: (Quasi complementary 
turbo codes)7V ^l^Si-^^ =L ^^91 ^^^-H) cflsfl -g^sl^ cf-g-al- 
cf. #71 ^^El^JKQCTO-Hl n}l*V ifl-g-^- ^ #^°1°1 7l#^J?l tfltr^l^ 
P2000-62151°fl -SMI »1 7l#sl<H Sicf. 



^aj^E^gj^ (Quasi Complementary turbo Codes) 
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**r 41* «<H R=l/5 Ei^ ^-8-^ ^ea^ ^ sfl^! 

Ir^Ei <g^^^-(soft combining) 0 !! s>\*({ ^ ^^^(code word)£] 
3L*(overall code rate)°l 1/5^1 s]?]?}*]^ sfl^! ^^"(packet code 

combining)* -M-g-*}^, ^l^-?-^ ^^^s]^ 3])^#o]] tflS}]^ -f a± sfl^J tJ-o] 
*He] ^(packet diversity combining)* -M-g-^r^ °}°]*\ ^ *f3L ^* 
^f*«^. ^r, ^# ^**Rr ^jr^ Ro ] 1/301 ^ o. ^ ^ fl ^^ 

.3-^ nfl°flfe Overall code rate R<>1 1/5^>1 £]:£^r M-^^l redundancy( ^ ) 
* ^l*^. ^r^M ^y]y} -r^fl^ packets* 3.^- overall code 

ratefe R=l/5^1 ^ ^jf ofl packet #^1 tflslH^ AA^ 

^^^Jl, ^a] 7 i^ cfol^A]E] ^^-* ^l-g-tb R=l/5 code rate* 7] 

^SLjeL 7>fl^ packet* sfl^! *?-3L ^* ^«-t)-. 

<21> £ l^r ^-Jl^ ^-f sfl^l «-£ ^ ^4 3Xfl^l Cfol^AjEl 

ai A )-oj^ Aj^o|t ^.5^-. coded symbol energy Es^r -g- 

(iteration)**] 4^*1 ^1^-^]^ ^-y- Shannon Channel Capacity limit°fl e^^> 
ttfSM afl^t}. 4^ *«J«: EsS 7>^^ 7g o. ^ 
e|2i J^Jtfc fe^ E]H *1«H aj-^v Aj^ol^g- xl 

^^f^ %SL3. <&3*| 5>}cf. ^ Jfjr-g-ol R = l/ 3 ollA^ R=l/65. 7g 

Shannon Channel Capacity limits ^ A d^*r 0 l# <^tt ^ 
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91^. Hybrid ARQ* »fe ^ 7fl«** ^-~g-*r 

^ ?]tr 43* ofluj^l (symbol energy)^ ^» J!Sl*lH 

Hybrid ARQ# A>-g-«j.fe aI^b^a^ 7fl^^n>cf ^QJtb Aj-g. oflu^j Es« ^>-g- 
e>H.^ R=i/3Sj R=l/6^ ^°Jtb 4J*4M*1 Es» 7>^lcf. uJ-eH 

R=l/33 Y^* 2*1 mi tfol^AlEl ^^fe ^-ffe AVGN (Additive 

White Gaussian Noise) ^fl^H Es/No^H ^tfl 3dB^ 7 >*M R=l/6 

^-X* ^V-g-^fe 7l^^ R=i/ 6 ^a) ollM^Hl tJl^V^ Es/No^l 

Jl-MI *r€- ^Ml^J ^^l^l*! ^>-g-^>^ Eb/No* 7)^°_^ 

A d^^HH R=l/3^1 ^^JE. 3xfl^[ ufolw]AlE] ^fj- Tflojjo^ +3dB scaled . 

R=l/6 Bl^i^ ^^-SS. R=l/3*r ^<ti?!; 4]-* *r 
-g-*rfe 7HHH +3dB scaled o]!g-s\B.^ ^ Eb/Noi 7l^o.^ zl^ 

R=l/3 Ei^- ^Jl^t <q R=1 / 6 E -i^ J$%-z\o]7} *fl^i ^^-o] ^sj. 

fe- ^^^r°l7> o|e^ C0C ie rates^l 4^- Aj^^o]^ cf-g-aj Shannon 

Channel Capacity limits s1*IH ^1#7>^^>^ , ^¥*Mfe ^-g-^ 

minimum required S/N-fr >M-§-*H ^ ^tj-. 

<22> ^-iL-fHCode rate)7> Ro]jl encoder block size7> nfl-f e EUi Aj- 

-g-<5>fe Al^efloflA^ SL^-y} *m 'g-flsM error free^l *fl^-i: *(**r7l 

$r 3^ Eb/Nofe ^>7l 4^°-^ ^€4. 

<23> £VAfo > f4?-i>> / 2R 
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<24> o] Aiofl eTieM AWGN°fl A i code rates^l ElJi -?-3L°i]>H -S-^tt 

3$±2\ Eb/No ^, minimum required Eb/No* ^Hr^ 5. H Ji&Ef. 5. 1°1H 
Typical Eb/No^- E^iiL -t-^^I encoding block size L°) 1024^ Bit error 
rate (BER)°1 0.00001^.4 ^Tfl sf7l ^*1H ^^tt Eb/No* JiL<^£r. 

<25> 1] 



Code rates 


Required Eb/No (dB) 


Typical Eb/No (db) for BER=10^ 


| 3/4 


0.86 




2/3 


0.57 




1/2 


0.00 




I 3/8 


-0.414 




| 1/3 


-0.55 




1/4 


-0.82 




1/5 


-0.975 










0 


-1.62 


NA 



<26> #7l £ 1<HH Code rate R°] 3/4, 2/3, 1/2, 3/8, 1/3, 1/4, 1/5, 1/6 <?] ^-f 
°11 -2.^5)^ Eb/No^ ^ 0.86, 0.57, 0.0, -0.414, -0.55, -0.82, 

-0.975, -1.084 (dB)°J-§- *r 5. HM R= 1/3^1 ^-Sf A}-8-*fe 

Al^e^4 JfL^-g- R=l/6°] ^s>fe- ^1^ E 3 Ar 0 H£- 0.53dB 

21 ^**H7> 5fl-8"§- "S *r X)l=h Shannon limits *r-E ^**H 

3- ttttQ: ^2.7] SH- *\±*§ JUST'S =L *r°l^ °] 14 ^7}® 

cf. -gjfls Al-i-^oj^o)] o]*l ^^>olofl nj-Hig R= 2 /3 ^-If AM^oI 
^JL A>-g-*V^ Al^^4 W-Jr-g- R=2/3» A}-g-s)-uI CH*W 

El Ap-fr^TT A|AEj AfoHfe. ot 1.12dB^ U**f«|7} Si** 
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<27> *}7] & 2°fl sub code rateS R=2/3# -4-8-sHr Al^HM t^o] ^^-g. Ay 

*«■ ^-f°fl 3fl5 ^-§- Aj-g-sffe Al^Efls). ^.<j}^ R=2/3« AV-g-s} 

^ ^.S-Ol Aj^-^ol7l- 1.12dB°l-H-5- ^-g^}^- Al^^o])A^ 3)) 

<2S> [s. 2] 



I terns 


Packet Combining 


Code Combining 


Mother code rate Rn, 


1/3 

(X,Yo,Y'o) in Figure 1 


1/3 

(X,Yo,Y'o) in Figure 1 


Block size (L) 


496 


496 


Maximum number of 
i terat ions 


8 


8 


Number of transmissions 


2 


2 


Actual Tx code rate Re 
for each transmission 


2/3 (by puncturing) 
See sect ion 3. 


2/3 (by puncturing) 
See sect ion 3. 


Redundancy se 1 ec t i on 


Identical pattern for 
all 

transmissions. See 
section 3. 


Different pattern for 
all 

transmissions. See 
sect ion 3. 


Soft Combining 


Packet diversity 
combining 


Packet code combining 


Gain through 
retransmi ssions 


Symbol repet i t ion gain 


Coding gain for low rate 
codes 


Minimum required Eb/No 
in Table 3 


+0.57(dB) 


R-2/3 +0.57(dB) 
R-2/6 -0.55(dB) 


Required Eb/No at 2'nd 
retransmissions 


+0.57-3.0(dB) 


-0.55-3.0(dB) 


Relative performance 
gain 


0 


1.12(=0.57+0.55) dB 


Simulated relative gain 
(@ BER=10"5) 


0 


2.5(dB) 
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<29> A o v 7 iej ^oj| ElJi -¥-3: (Turbo codes)* ^t-g-*l-^ aD^* *li*g 

oflA] ofaflsl- ^ <a-^o)l a] a. -?-slr(Sub code rate)* T^jl ojf b)) 

^ -T-31 ^^-i- °4?r sub code set .2.3. ^>-§-*>^ *lH?r code combining 0 !] 

3tr ^ 5Utr. ^r, °>afls1 ^*H1 «fl ^ o)^*V a^u ^ 

(sub codes set)* ^-§-^S.m) ^<g# <#o] Afl^^# l?s]-fe aI^s] a^ 

* 2)rflS. 7)1^ a]zj ^ oicf. 

oo> ols> £ 4 ^1 £ 6-S- ^^7|^ol) 4-g- iL€- -¥-3:<Hl 4§ *1 «. 

^lt* ^§^*>7l *iAr* £a1sVji 5^. £ 4^ S7flfi) a^h. 

^ Ji(Co)« ^^sV7l 4Htr ^fl^U, A <M £ 5^ C!~C s - 2 « A S 

<3i> ols> A|tg s1 i=. encKo]^ ^ll^-^-ole). ^1^-)^ z}- a^u. «jr D))EgJA t 

^ Y^^S ^-g-*}-^ aJ-^s] ^Ji^-g-( systematic part)2r 1*11 e1&)-?-g-( 1st 
parity party)* M-Efvflji, ENC2(°]5> a)1 2 W)tt *r^)2] a^b^eI ^- 
*(2nd parity part)* ^1*#°1 , £ 2* #2:*>^ , 4V 7] jgjiolJf.g- 

* 'x'^lJl, >Hliafl 5j El ^Hfr-ft 'yO'/y'l' °H , 7fl2afl ^ Ej Jf-£-,g- 
•y'O'.'y'l'olcf. 

<32>Aj-7l £ 4# %2iZ\t$., 401<cr TlHH Cfl°l&l €*A]iEflol 7fl-g-^ ^ oji^ 

^cflSl ^-s* Rmax» A}-g-<5|.^ Al^e] #*HHb)- $\°}m.<*] S) 

SflAi 2|A^£H cflJjL-g. ^O^ fe ^JCf. neli 4V7I Ajoqs,^ 

Rmax=(k/n)2] a<^ MH fl 7 ). ^ ^ oi fe 3^0] ja^-g. ^ ^7] 
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3\± ¥-3Lik£r 31°-^ 1/6 1/7 

#-§-^4. o}^ t]SL ^SS) ^-f R=l/7 ol*Hl^ife ^iofl cr)-g. S ig ^ 

°](Coding Gain)°l i^-Slfe n fl-g-°)4. ne)Jl, ^-il'S ^-3:71 S) 

^*ll -¥-S#(R, £ -¥-:£-§-)-§- 3^4. #7) ^-ir(R)^- ( R>Rmin )°] &?\]% 

<33>ne)ji, # 7 1 ^cfl ^-S-i-(Rmax) ^ ^± -¥-:£-§• (Rmin)-§- ^tM^, 403^7jl<Hl^ 

#7) ^Cfl 3^ ^;£-§-g- 7H2 *V7l <^«H 1># ol-§-Sfl if 31 

3) 7fl^(M)* ^4. 

<34> [-sj-Ai u ^/-f^^/^^l 

<35> x^ti. 7fl^l- 405'S?HH m-i- "VS. ^7]^}JL, 407^- 

TlHH C(=m>fc)« ^3*4. ^7H, #7l Cfe 4 A^U W.J: nflESjAO) ^ 

(column)S] 3711- 44 , 34. #7) #7l ^rfl JfJi-§-<Hl £ 

3£M*14. #?1 -^A-i-ol 3/4 <?] #7l 3.6,9.... 7> 

% ^ 9X°-V\, #71 7F§^1 371*^ ^^4. AV 7 ) g| 

cfl J^-g-g- 3/43. 7>^S>5l7l ttfl-g-ofl, C^r <M^$-4. ^ji, #7l ^ 

^ n,4 #71 ^cfl Jfi-frS] *A4J*^(n)* ^«fl ^ Ns» 3*)*4. #71 ^ 

<36> ZLElJl, 409^7llofl^ Aj- 7 | Ns 7 j. AV 7 | C s*j.g. ^A}^. ^, ^M^^oJI 

1 4J1-S1 ^71 #71 DfllSjiSl AVol^^Cl- -g^ll" 34^4. ^7l 

4, 3^ 5J^. # 7 ] A}^ Aj-g-O} -7). ^Aj-g-e] 7})^ 
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JL, aj-cfe 51-8: 431-21 ^7> ^iL-yi-s] ^fl^MCf ^-cf^ 2] 

^ < a, 3*1 atcj-'g 413^^15. *!*8*M A <M Ns7> 23.t\ ^Itr 
4. >yi-Sl *j<H£ 27fl ol^ol^ll- 3>M-$Cr. ^ 2 o] 

^M^, 415^-^1 S. s>7l 2°fl 21*11 turbo -¥-i7lsl 1^-^71 2] 

♦ 3 ^l-¥-^4 turbo JMl713] *fl2 ^-3:7)2] #^ zj-zj- ^a f |. 

^^«-cf(^-S: ^4). *M ^«H3 2<HlAi parityer ENC2| 

parity 431- ^* ^d^^cf^ ^Hcf. 

<37> f Af s/ 2 1 ENCX^sys+parity) 

<38> -y-71 ^'iH} 2J-0.13 417^7flS. #7l ^^r m# 1^># f^Mtl^, -#7) 

407^- S|#«>>7> °l*r 43* 
<39> $.33, a o v 7 i ig^ Ns7 ]. ^-7] z^S\ a^, 411^:^13. ^sV^ #7l Ns°JM C 

Tfl ^ °l-fHr E^-^-^fe 7)^21 cf-g. 'SU^M-SHr 5^ 2°IM a.*ol ^ 7fl 

21 ^-^JL (Component code) ENC14 ENC27 r ^tS. Eja.?lE] sl^o)! 2l*IH 

€ ^-2:21 -^3L o]cf. a}e)v«| ^-71 Ns<HM -# 7 ) C » SJtol 2 Ji4 4°.^ £ 

^ 17)121 Aj^nVol A>-g-^ ^ 5^ ^JolJl 4^ tf-g-jz}. ^ -L 7^ ^g^Vo] 

7Hr*r4. & 7fl2l Aj-g-tt. ENCH^^S 1)21 3flelE)-f£ofl 

£r u J-^°l31 $*Hfe ENC2(-¥-^X 2)21 aflelEl Jf-g-o)] tftjj-*^ ^014. 
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ENC2(-¥-^-?-^ 2)<H1 sflelE] ^^-o] g«| gjcf. nfe)-^ 

(convolutional codes)7> s]JL e^-^-3:7> 7Mt ^iL^ &1 *H ol-E-.fi. ^ ^) 
^■^1 s^ffe- ^4* ^efl^cf. ^ ENCl(-^-¥-5: 

-til- (systematic symbol )^°] #*=l^l afl^^l Aj^-o] ^ & 
1°] *?-3L7} 5H 1°1°3. -?-iol^-(coding gain)°l 3 

^ §jxr ^-^sl-sl-^l &-8r uncoded system U 0 V ^°1 ^i^. ^^^i s|^^b #7l Ns 

CS- &°l 2^.^ ^o.ig EiiL-^Jre} ^ f 
3^^- 2 ol^l £)<H 0 > E^-¥-S^ ^^~§- 

<40> ^-71 411 a^-g- <?1^S>^, 419^7))S. -tf 7 | C7flS) ^iL^l" 

421#7)l3. s>7) 3<H| el*fl ^lisifle^ ^2^]^ 51 

-9*** 4^ ^tr^- *>7l 3°lH parityBf ENCS] 

parity Jf-£* ^ejtr^Hr 2l°l<>14. 

<41> f 1 ENC\(j>arityy 

3] 1 CA^-C)/2 J BJVC2<j?arity) 

<42> fj-jg, E}-<y2<i} ^-f 423^-TilS. *f7l 4<H| 21*11 ^llsflHiE] -^^-4 

^$3] Aj-g-^^ ^ gq&f # 7 ) ^«82fe "lei ^«fl^ 

cf. si- 71 4 o)l a-1 parityel- ENC21 parity 411- ti^tfe 2] 
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#3 2002/2/7 



<43> 



[ a(i\r s -C)/(n+b} ] ENC 1 (jyariry) 



L b(N s -C)/<a-*-b~) J ENC1(j>arttyy 



4] 



<44> 411^^)21 s^-i- &.e.<3, ole) 4*?H 4^ -g-i-i-.fr *i 

3<H£. 44fe ^liafls^^^Ai a}^5}s.s. sj-cf. &1-71 5°fl4 P arity4 

ENC^ parity ^^^cffe 2lr>]°14. 

<45> [ i\^/2 1 E7S7C 1C&,^<>1-E *>i-ffe /jcr^ °H -*1 -£1*0 

[^XJ 5] I J ENC^pc-ity) 

<46> ^33, E^<y2°l 427#7i]S *H8*M ef7l 6<H1 ^Pf^-Cparity) 

<47> f aCJV^Ca-l-b) ] EMC 1 Cparily) 

7W, Ci^H^i C s -2 44^1 *\3L ^3. nHSSjil-* 5L^ ^«*fl 4*1 # 7 1 

<49> ^-7] £ 5* #2:«r'£l , 50Hc3:7W4 °14 ^€ ti^o] ^iL^j 

SL>T- ^SjS^l* 34*4. 411, ^"71 3Ji/g**ol SLlf- ^SjSlSi 
4*3 4S. 50943)3. *l<84°i\ ^^^^°) 2.= 4^3*1 

&Xt;44 503^-741 z. 4*84°} ^3*1 ^a.-ai-*# ^44. ^7)a4 ; aj. 



71-17 



^ 1020010007139 #3 U*]-: 2002/2/7 

7} 4i«i=)fe ^Ji^l-e] ^# Nsl<>lef 505^-^1^1^ #71 Ns°IH 

A o v 7l Nsl* SKHH Ns» «^7H. A flS.°l Ns*r n -H 

<50>^ 7 | ^ofl^l Ai^^" 4Jl-^« ^tt*, ±^ a o v 7 ] 501^7412) 

*fl23flElEjJj!..g.oflAi z\A 4H-#* 4l^?!-4. 507^-^1 °A ^"71 507^^)1- 

<51> f A^y2 1 EJVC Imparity) 

[^S|-a1 7 ] L J ENCIdpctrity) 

<52> $33, Et-<y2?l ^ 509^7115. ^l^sH s)-7l ^*H^ 8°ll 2)sfl ^liafl^E) «-^-j>j. 

<53> [ oCA/sV C«-*- 1 EJVC 1 (_parity~) 

l^^M 8] L *CA^VC«+6) J ENC2<j>*riry> 

<55> #71 £ 6* ^"2:5)-^ , GOl^-n^ tMS« "lS^it|- 

*1 -5d«!$4. ^7H, #7l 4)1-3) 7fl^« Ns2S} ^s)?)- 

4. ZL2)JL, 603^-^1 #7l Ns°)H Ns2# ?Mt*H 4 Ns# ^^tb 
4. . Aflsol 3 33 Ns ^ 431-21 711 ^1- 44^4. ^s)Jl 

605<2 TiHH ^"71 Afle.0] ^S)^ Ns7> <0'$_t\ 3.^)9 3431:4. , ^44 
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3fe ^-i-«-8r 7 r ir«- ;giL4] -^systematical <£-*f-£l£S- ^c]-. 

<56> of|« 1-oH, Al^aiol 7K> ^tflsq ^-fr Rmax=3/4°lJl, z\] 

^ 4 s 9X^r ^3L7]2] Ro] 1/50] xj.^ go] M ol 

<57>Rmin=l/6 : ^cfl ^^S] ^jflofl 2]«IH ^^4. 

<58> M=6/(4/3)=4.5 — > 5 

<59> 4^ Sub code set size: 5 

<60> {CO, CI, C2, C3, C4} : Rmax=3/4 

<6i> Sub codes*- ^ — > (l/M)xRmax=( l/5)x(3/4) =3/20 

<62> Mxb=5x4=20, 5xa=5x3=15, ofeM 20-15=5 ^S.^^}^ hV^-e|£s. ^. 

4. 

<63> Sub codes* ^sl-'S Rmin=3/20°1 ^4. 4^ R=l/5Sl ^-Jl7l* 

^ ^-f^l^ 207fl^ *JL4J* 57fl2) >y#*- «l^s>>a ^cf. z^z}- 

2) a^u. -f-Jio)]Al ^^(Systematic symbol) 1 ?! X* 1*1*] ^H^rS* ^Ji 
Jl* ^*>-a, ^S7l^ M7113 *)M. ^ifl- JE^f- <^fc!*Vfe 34- ^iL-y-i-oi 2 
•2 <JH?-« R=l/5 ElJi ^ °l« 7MJ1 ^^?Vcf. 

<64> ZLeiM- ^-7lSf ^-ol ^gfl 7l#°lHir A 7 A$\ Quasi complementary turbo 

codes* A>-g-*>fe ?m ^ ^^±7} <a^*r -^-S-frCcode rate) 

71-19 



1020010007139 #^ ^^>: 2002/2/7 

» >M-8-*Hr 7>^g^jO^ > ^1451 ^^.CH 4 S.ol ^oj J^cj^ 

Quasi complementary turbo codes set* *r-§-^ffe ^# ^^}JI Si^. ^, 1*} 
Quasi complementary turbo codes* ^J^r^ *&^°\] , °1 

* Quasi complementary turbo codes ^1**<HH1 SsfHfe t 2 "^^^ 

^, ^fl^^^ ^7H1 <y^3fe ^^o, zjo] 

^^-o]l ir)-^ -?-J:*c>l a]^ #oltr Q uas i complementary turbo codes^ ^i^ 
^ ^^^Hl «:*iH^r ^H<ti *1H£1^ 5U*1 ^^1^ Jft^Q^ 

& Quasi complementary turbo code set^l ^-SlA <>}\1 A fl^-^ ^tt ^^^^l 
Quasi complementary turbo code set^l >HtL^J:* ^>-g-^f^ *}^tzi*}5L 9 

cfl^ Quasi complementary turbo codes* ^>-g-^}^ ^r^^r 

t}. ^, o]e^ ^ 7lE} A<yofl <^ ^^-ofl *I^Rr Quasi 

complementary code set* 7>^^j ^.^ ^}-g-^ Quasi 

complementary turbo codes* ^^f^ 33 °1 ^-S^r^f. °l^f 

*]-g-^ Quasi complementary turbo codes* -H^M , <^7]ofl^ m.^ 
7fl o] ^ zjz]- ^^r-H o]» ^j-*)?] ^^ofl o|Sfl ^ 

13^rfe 2 dimensional (2*r-£l) Quasi complementary turbo codes (°l*r 2*r-?l lir 

3<H| n}^ ojo)o) H7]^ ^(Grouping or Concatenation)^ *l^r^ 
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1*1-41 adaptive one dimensional Quasi complementary turbo codes(°]s|- *j 



<65> ofi!^ ^-^^ -f-A) ^^0^ E^ SL^S] Jf-^ 4 5fl^^, II 

E}jl <a^Cl|o]^2l ^^-i;* SL^f- Jl^^ sfl^ ^-jr ^1 $ ^-fr ^ 

<67> HV^o) gc t\-^ ^-AjAl^E^ollA-l Jfir-g-o] ^Ji 

<68> £ 2 c^s. -EL*} O. -g-AjAl^eflollA-l ^ o. J7^s>oj A. 

<69> A]- 7 1*}. £ ^igS) S^^f. ^sV7l fl«,-8-7l« £ 42-3 ^ 

*f7l ^- 1^21 ^|]1^a1o)1 trfe^, § #^4*1 °fl Si«=H^ , El 
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^H.«.jrofl «fl^-s>^ ^Jl-ii-i- #7l "iiael EfloH-s-^-El e| = 5>ji, e]^ 
^ aglAlo)) ^ ^ hv^- *1H#J:» iWffe ;»H7l4. #7l EiiL-¥-J:7) 

S.^-B\$] #7l ?! ^oj^lsofl 44 ^ «V44^ 4« 

iWKr a-iu. «-:£: -g-A^l* i#4fe ^-^-2.3. t!-4. 
<?o> ^ t^s] ^11^^011 ni-eig, §a.^-EliiY5: 3^#*H 5tM4, eIj^jS: 
714, #3 ^i^-Elii^-sel a^^-ss-o. ^ ^o,) <^ a^sM "J*^ 

i*j(ife ^iL^-EliL^^! 7fl^, jfe s>q-2) ^i^-E^ii^-soll Sfl#4fe U.tL 

7fl^)7)l^ ^l^ft *i#sRr °))5LSl Ello|t4, AJ-7] Jf^flS} 

^ ^:£-§:°ll 4-E ^4e^-?-5:^ JjLj^l cfl-g-s)-^ *8*fi^al o]en 

^« 4?1 *r«H] 14* <>1**H ^s>Jl, #71 ^-sfl^l °iai^^l sWRr ^*^1 

* #7) nflJE.31 Eflol-a. S .«Ei E] = *M, «934*H 4^ €^ ^ "^4 ^ 

<H#:£» lH!4fe ^H7l2f, #71 Z]^S.7]S.^-B\S\ Aj^.s. # Aj-7] ^ * 

>£4 ^H#s°)l 44 5! ^-^H 4.a-¥-£* ^^4fe *^j7l 

<71> J = 0 P r.+g P r,) mod 5p 
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<73> o)*} ig^e) *£X\ ojj-i- s.igo) ^-2-^ ^ ^ 

<74> .g. HV^^. Eii^S} SA^ 5fl ^ "a^CllolE^ol ;^-§-g- JIBl 

*M 4^. ^iL^ *!-¥-:§>♦ #<£*Rr a <HH) cflsfl 

«o V ^°l 91^- , 4€- ^"^711 S] A^u.«-3:s.ol 5>u|-oi A^a. 

sisi 37ls <S^sM 3*sRr ^i-i-^ ^iL^-Eiii-?-^ hJ-aio] ojci-. 
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<75> 2z\$ ^ -S-^Ve-I It-I (Two dimensional complementary turbo codes) 

21 «rM-2l § i^E^^# S.^ ^&JL5f7l ol^^l ^vjs} 

3W 451- AflS-g: ^lVd ^ iL^E-|ii^-Ji# AV-g-sV^ 71-^^4. 

^r, Ik» *I^*rJi*r ^iL^ ^-^ cflo]E-1 -M.-if-ojjq.j7 7W}#, ^ $_<£b\ 
^]-§-sKr ° r 2flSr £o) EiJi ^-Jl^-Cturbo encoding)^ «fl a|1 

S-g: -?-J:ol7> A^Aj^cf. o}^^ xjoflA-j QCTC_ENCtt Quasi complementary turbo 
code encoding* SH^o] Cj(k) (j=0, 1,2,3, ... ,S-1) IkS-fel § ja^Bl-H. 

SlSflA^ aJ^e)^ § iL&EiJi^iOj j «1^fl A^jd«.^ 4 SH^lt}. ^7^ 

S^r -a^?!- 4sf £°1 ^*B*! ^«.->M:3] ^s-fr^ £^12] ejsfl 
<77> Cj(k)=QCTC_ENC(Ik), j=0, 1,2,3 S-l 

<78>^ AJoflA-j 71^2] 1*}^1 § i^a^-ife 5r42) Ik«ll #*°] 

nfl7>7} sVl+o^ ^ iLSj-EliL^Jr AflE^ AiJ=LJjLJ L S.. g . ^^cf. 

^r, C0(k), Cl(k), C2(k), ....Cs-l(k)2l ^XJs °1 *H°11 
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°1*H1 -#*«aHI t4Bl- ^S-gr ^-jE-i-t- ^ iL^EliL^-^s. 

<79> Cij(k)=QCTC_ENC(Ik), i=0,l,2 NS-1, j=0, 1,2,3, ... ,Si-l 

<80> £}°IM QCTC_ENC^- Quasi complementary turbo code encoding* 2)n|g:}o) 
Cij(k) (i=0,l,2,...NS-l, j=0, 1,2,3 S-l) IkS.^ ^ £.&tflL¥-3L<$ 

*J^sl*r iSl* § ji&Eiji-H-jL^ w ^ §a7]f M-e1-h«4. <4eM § 2L&^ 
l^-if -f.A]AliEflo))A^ ^a]7)^ 5fl^«-^al ^Sl-uf A^ali cfl 

oiEis] ;*}=£-g- g# ^. t}<$^. ^-g-^ofl ^^.ofl o^sflA-i NS7flel § iL^S-ElsL-?- 

J-# #2] 5>u)-l- >ye»*M ojo^ Al^H) *J^«- ^ olcf. a !^ ^ ji^.^ 
iY^l °13£r 2*^3 ^ a^E-ii-^-s* eH*H ol» AV-g-s}^ * 

2|)l45l-'a l*r€ § Ji^-EiJi-Sf Jlfif^- ^B] 2^2] ^ i^-Eli-^5:<Hl^^ °r}2\ 

71-25 



^ 1020010007139 #^ 2002/2/7 

^■Cf. o]^« § M^E-]a.^S^ 27i-§- oV^5V<^o> ^icf. 

<81> ^1. ojo^o^ J2.^7flS} ^ i^-E^^s.^ ^^-o)] ^£}^r ^SL7} 3.^- 

7}*l7l #Sfl ^^fe ^HJ=LJro] - # ^isMllot ?lCf. s) 

<82> 2:^2. ^ 7 |o] 2,^10} <?>a=S]^ g^olM ^21^ -^7fl2l § JiS^ JeL-^-SI" 

sl a 3-41 3*H A <P<3 5 lfe ^r^ 2 ! 7^3 7}f^l«- 7> 

«it-& 71-3-3 ^(repetition) puncturing)^* 7>^lcf. 

<83> ^ 7 }9] 2:^29 H^*}?] #*lH£r 7}% #J3.*1 3 °1 -f^l § Ji 

^EIIeL^JlSI ^»H, ^SLS. f-jS.^ 0)% Jl^o] ^ & 

^ ^ .a^ji-i- ai^sV^ #**Rr ^i^^fls] -g-^Hci-. o|# sfl^sfe ^ 0.3. 
2^ $ iL&EliLJfifil tMJHM* Ji^Vfe 2*}^ 

§ atlE^^al ^.^sl^ al^sl l^>^ § ^.g^UMMl*- A}-g-s}a} 

El^.^-^21 ^_9.*1 ^^4-5. Z]-Z]-Sl ^ 2} ^^A\7} Jl^Sl^ °1» 3) 
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i^-Eiji^-s 44*9-4 -ft- 44*1 ^^r-S 4-S-4 £4. 

<84> o]s]- ^ iL^-EiiLJf5l^ nlEl 4s))4 S.Jf Jr-§-4 ^°]# § ^E-ji-?- 

^2] A|H-Sjiir. ^-S-ir-i- 7MJ7 A^£|i, ^-^7fl^ A) Jr^o] o| D | ^ 

4. 

<86>Aj.7] £ 71- 42:4^, ^ 701^^o)] A-^ ^7fl2} Ci#<Hl tflsH ^ 3 S) 1*} 

^ Quasi Complementary Turbo Codes* 4444. 4, D ]e] ^sfl4 S.-^J:-§-4 

^ iL^I Ji 2] -^S-i: Ri* 7}7]2 Si 7fl 2] A-]U.«-J:S.o)l AjAjg> 7 l 
3tr 4421 A^^^S-j. ol oz)-^ 7l^fi) ^ a.^Ei^Sl- ^4 

444 *U*r4. ^7], 4^7flS) -^-Sl^lrol] 4S 4^r7flSl §iL4EliL4^ 
(CO** 4444^4°1» 7V44/ 
<87>Aj- 7 ] 4^7fl^ § fi^Elli^ltt 444^ , 7034t!HH Cij(i=0,l,2,.., 
NS-U^iL^iL-^^ 7fl^),j=0,l,2 ) 3,...,Si-l) #°1H 2± y NS 7fl2) ^ 
2.^3-^ #<>114 ^cfle] AflE 3 7| S» 7M^ § a.4^i^-J:el a^u. s] 
1^ 7fl^(Coloum Width : CWf)» ;fi444. °l7)4, ffe 0 <= f <= NS-1S) ^4 
-5.5. ^44. 
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<88> #7) <£S] 7fl=^ CWf» ^tb^, 705^-^Hl^i CiS) 7^7} CWf7> El 

£ s qj^-g. hV^H -L>°J Ci( 

i=0,l,2,3,..,NS-l)°fl tflslH S|)# <§<2] 7fl^7l- #7l CWfSf #3: ^^Hfl ^^7l- 
^^3*1 CWfl- CWfi4 CWi Aj-ols] ^i^-ufl^ 2,, LCMCCWf, CWi)5. ^3) 

5>J1 oj^Tfl ^S. ^ &-§- CWfS. ^SJSM Afls^ *81^-§- ^sfTll «cf. 

<89>^7l -Mjig.-g, ^^^^r ^■?V^ > 707#7il<HH <ys)S] Ci ^ 

Cj(i=0, 1,2,3 NS-1. j=0,l,2,3,...,NS-l)s] ^ofl 14^ ^e)^ «. 

J^o} ^^o} ^S-afl cflgflA^ 7 >^^ 7>#^1# 7WE^ A Ci<HH 

(repetition) 3f-£r ^(puncturing)^* 7H£f Si 7fl^ a.-^ s. ^\o]s\ 

<90> ZLBlJl #71 -f-Ji^fl* 709^7^H1A-1 #71 -f^flofl ^ 

A C\s\ Cij(i=0,l,2,3 NS-1, j=0,l,2,3 NS-1)» 3 ^ 

5L£ A^U JjLJr SH^c].. Zj-Z^ Ci7} ojo]^ Ajfljsl^ ^ o. ^ ^ 

-a-^-S Cijfe jsl ^-2.5. ^€4. <^1# CI — > C3 — > CIS} 

S Ci7l- ^em^ ^ h.-" jr o] 3^7.^ C10 — > C30 — > Clisl $*\3. 
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<91> o)is} ^o\] U\^r 2*}Q ^ SL^^^S Ags§f>}7] fl* °J ^* >g 

*}JL oil- z^o] Ci(i=0,l,2,3(=NS-l)Wl «fl**fe Ri7> zj-z* R0=l/4, 

Rl=l/3, R2=l/8, R3=l/2£}-Ji 7>^^uf. he] sl 5.^-Jl-§: R£- 1/5^1 

<92> <701 ^7)]> l^V^ S^E^^L* ^ 

<93> R0=l/4, CO: 



<94> 



coo= 



( l\ 
1 
1 
1 

10/ 



C01 = 



/ 1 
1 
o 
1 

11/ 



<95> Ri=i/3 t Cl: 



<96> 



C10= 



1 
1 

0 

1 

10/ 



Cll = 



/ 1\ 

0 
1 

0 

1/ 



<97> R2=l/8, C2: 



<98> 



C20 = 



/2\ 

2 

1 

2 
U/ 



<99> R3=l/2, C3: 
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<ioo> 



C30= 



1 1\ 
1 0 
0 0 
0 1 
10 01 



C31 = 



0 0^ 

0 1 

1 0 
1 0 

10 1/ 



C32= 



1 V 

0 0 

0 1 

0 0 

U 0} 



<ioi> <703 #31> CW f =2 

<102> <705 

<103> R0=l/4, CO: 



<104> 



coo= 



1 1 

1 1 

1 1 

1 1 

\0 0 



C01 = 



1 1 

1 1 

0 0 

1 1 
U i 



<ios> Ri=i/3, Ci: 



<106> 



C10= 



1 V 

1 1 

0 0 

1 1 

10 0/ 



Cll = 



1 \\ 

0 0 

1 1 

0 0 



<107> R2=l/8, C2: 

<108> / 2 2 

2 2 

C20= 1 1 

2 2 

i 1 1/ 



<i09> R3=l/2, C3: 
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<no> 



C30= 



1 1^ 
1 0 
0 0 
0 1 
10 Oj 



C31 = 



'0 0\ 

0 1 

1 0 
1 0 

10 1/ 



C32 = 



' 1 1 

0 0 

0 1 

0 0 

U oj 



<m> <707 <&7fl> 
<ii2> ro=i/4, CO: 



<113> 



coo= 



II l\ 
1 1 
1 1 
1 1 

lo oj 



C01 = 



II l\ 
1 1 

0 0 

1 1 

U i} 



<H4>Rl=l/3, Cl: C104 Cll^ w^cf. 



<115> 



C10= 



/ 1 1 

0 0 

1 1 

0 0 

U i 



Cll = 



1 1 1 

1 1 

0 0 

1 1 

\0 0 



<116> R2=l/8, C2: 



<117> 



C20 = 



2 2 
2 2 

1 1 

2 2 
1 1/ 



<118> R3=i/2, C3: C30— > C32, C31— >C30 , C32— > C31^ £>H^ ^2:3 ^4. 
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<119> 



1 V 
0 0 
0 1 

0 0 

1 Oj 



C30= 



0 1 

1 0 
1 0 

.0 1, 



C31 = 



C32 = 



/ 1 1 
1 0 
0 0 
0 1 

iO o, 



<120> aV 7 ) «><4 ^-ol f Q4 C3^ ^-f^TT ^7} 5:*U4 2:^2» ^^\7] fl*B>i 

443 *\*i?-3L {CIO, Cll}4 {C30, C31, C32}# ^ -?-*i£^Hl 44 

4*1 31*4. 0, 1, 2, >g4« nfl 

Ci(i=0,l,2, ... NS-lHH^r *8"* iL**>£°.5. 443 ^J=L-*M:7}- #^4. 
<1* Cl — > C3 — > Cl3 ^°_sL Ci7> 4j«J« 3-?- ^ Jl 3 ^^fe 

CIO — > C30 --> Cll3 *l*8«4. 
<i2i> *}7] <& 3>£- ole^ » 0 VA]ofl ^ ^* fl« 

:&<^4. *M <& 3>ofl-H ^Hr7fl3 ^ JiL^Em^-i-^H 

£>H^ ^3€4. <j£ 3>^H R=l/4, R=l/3<y ^-f, 

^^)Ei7> ft*£|fc 705&7\]2] *>**W »J1 701^13 4* 

4£4. °lfc £7|#3 ^oloj Ajzg-o] ^*«4. 444 o| f. Afolofl 

^ 4°l7> &^8r *4«4. tb«, ^*7l4 Al^Bfl o. a 3^ ^ 

*M** ^*14^ 43€ 4^ ^H^* ^-7] 3M#4| 



71-32 



1020010007139 



♦ ^ <&x\: 2002/2/7 



<122> [s. 3] 





CO 


CI 


C2 


C3 


R=l/2 


n 

IX. 


0 0' 

0 1 
= 1 0 

1 0 
0 1 


ri r 

0 0 
0 1 
0 0 
[l 0 


ri r 

1 0 
0 0 
0 1 

[o 0 


NA 


R=]/3 




"1 

0 

1 

0 

1 






r 
i 

0 

1 

0_ 




NA 


NA 


R=l/4 




1 
1 
1 

\ 

0 






T 
i 

0 

1 
1 




NA 


NA 


K=l/8 




'2 
2 
I 

2 

.1. 




NA 


NA 


NA 



<123> l^r-rl ^-§-^j S ^-g^^L-r-^l (One dimensional adaptive quasi complementary 
turbo codes) 

<124> oVAi 2*r^ $ Ji^MslJi^AS] ^oV^vai o_ o_aj l^f^ ^ Jl^E^-*^ 
1- z^z]-^ Ci^l ^-Jr-g- Ri ofl o^a} S.^ o.S ^Ml Ci^ 
^Jl Cij*^ *H<HtJ\°3.M| 2*r^ § Ej^jio] ^^§- 7fl<d^l^l^l 
°1 Ci» 3-2-3. Ttf^SMI 
+s§& a^W^ *7W ^1^0.5. ^ Sife ^-«r£ Ci7f ^ 
3-°^ Jl^^o.^^) nv<a ^^^1 Ci^l ^JL-fr Ri(i=0,l,2 , NS-1)7> <y*l<q 
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Ck2] JfJL-fr Rk(k=0,l,2,..., NS-D^l ^-r- °1§ A r °H ^33^ 

R3=l/2, R0=l/4°) &>Jl 2*>€ ^ ^ElJt^ofl^^. C32J- CO* 
— -S- QCTC ^al^ofl ^sfl^ ^-tb4. nem- <^7|^ ^ a^ii^-Ji^ ^.g- 
%-8-*M SM a^il* ^sV^ H>^a]*>cj-. 4^ 

^ ©1» ^*rfe ^7>^1 «<HH-g- R=1/2S § iL^i-if Jl C3o)]a^ 04^^ 

^ 7fl2] ^tL«-jr {C30+C31} {C31+C32} {C32+C30}-§- ^Sr^, °]^«\] *f 

5.%°) 1/291 R3S* IWb 3* 2)32] ^ 514. «r, 

Ci(i=0,l,2,..,NS-l) #<HH 7># £-g- -fSi-fi-g- *l\d l*r€ $ H^e^^-s ( 
o]» Primitive code in a grouped o|«: CpS. &7)i&x^. ^7]*\ 

0°)H NS-1 *r°l2l «as)3l ^# Slfltb4.)<fl ifl*H °1» cj-^ls. 
*r°i °1» Cp^l ^cfl Jf-i-frsl ^h.«.Ji Cpj(j=0,l,2,...,Sj-l)S a>^-s}ji 

°1 ^.4 ^-S- ^t«H *fl#£m ^Ju-i-s] a^h«-j:7> 

^ 34 £0) ;g^- (Concatenation) Grouping^! S)Sfl 

€■ ^#21 $S}-» «fl<3- § iLSJ-EiJi^Jsr ^ 71 Cp# °1 7}l}!f5_ 
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<125> £. 8-S- ^ CfS. ^A] ofltifl BfS. Aj. 7 | aj-g-ig ^ i^E^^-S* ^ Sr?l 

<126> -#7) £ 8* 801^1<H1>H A|-g-5l-J17l- JjtJi# 

Ri(i=0, 1,2,3 NS-1) ^Tj-ofl ^^Hl7V ^T-M^ 

Ci(i=0,l,2,3 NS-1)** ^ufo} rLf-CLS g-^-tri=r. ('Code Grouping'). 

<i2?> ne]ji, 803^- Til oil ^cM nf^^ JfjL-f- #<H]A-j zj-z^ afol|^ Tfioj ^o- 
^-J:#-§- *l\d § i^E^Jf Ci# 7l?V^-3:(Priinitive code in Group) CpS 

<128> Aj-71 7)?V^-S# ^tr^, 805^7llo)lAi ^7] 7l?V^-J: CpS) ^U.«-^s. 

Cpj(j=0,l,2,..,Sp-l)* Af-g-s}.^ 2fZf2l ^»<H1 Slfe ^HSj-E^^-iScq 
^^Hl SH^sItt A^H^-jr Cij( i=0, 1,2,.., NS-1, j=0,l,2 Si-1)»* ^ 

?r4. t+Al^-Sjl, A^U CijSl Ri«- ^t}7] Zl^*§°\) Aj-7| A^W. 

Cpj3 7fl-r» ^^tbcf. s > a o v 7 | 7l?>^(Cp)<H| *WHr A^a.»-^s.^. 
SM°i 4l*Kr A} t^jr-i. ^AJ^ A-ja. -V-jg. zi-f-^ (or concatenation) H <M 

* Aj-g-s^ Z| Ci2l A^H «Jr Cij» ^*>Cf. #S. A}aH] 7>^-*V 

^lii^iti ^r^r n^g-fr oflAj.*^ o]f 5£ *M3*M Aj-g-^- ^£ ait}. 
71 a^ A^a. ZL-f-^CSub code grouping)* A>-g-f- nfl jisj^- ^.g. <y°}°l ^> 

S* Riofl Sfl^sKr § ^.^-E-lli^-Sl- ^Aj^ 7 ) cqsflA-1 oj^o] Ai« ^itf £ 

aH o.S 2f5H 45.* -t-S* ^^^4^ 3°ltr. 
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<130> o)ll- t-<H, -92] 2) nl-21 ^Tl-fi Cp» go] ^Sltbcf. a grp H}^ n 

7l^it Cpel-Sfjl Ol CpSl *\}£.3.7}(^ Cp°fl ^i^l ^ J±-?-Jr3] 7 )1- 

)# Spe^Ji ^Sfji, o>Hflei 7 )^ # Af-g-sH CpSl z^s} ^a«if £^1} 
. <^7lA-l p ^ Primitive code (7l it^-S.)^ 21d|^ ; 7^3] ^u«if ^p- 
fsfe *!*W.3I. gir Grouping* ^Sfl zL-g-^s]^ ^ a^jr^ ^ # ufEf^cl-. 
g=lol^ zil-^ol <£o} zl-zj-oi A^Jf^ ^ 7 > A>-g-sl^ ^-g- SH^H g=2^1^ 

-I- #<H 7l# J fJ>2l Aia^-j: Jfi-iro) r s =2/3o1^ g =i<j] ^-f-fe Jfjr 
21 JfiL-§- 2]a1 r =2/3°H g=2°l ^-fofl^ ^«1121 -f Jl^-I-oI ^^S|°S 

r = l/3°l Sl^ ^J-fr 2Ht.lcl-. 7l^J:S-^Ei Ojolol ^^7fl2l A-l ti. "-^ 

^e>^ ^lYitl <a?h&|£ sl-7l <^*M 9>4 7^01 #©1 

^2lslCf. #-g. a|7H, n#^2l 3cfl ^ (ol7l e> r 2fl-*HH ^21 -S- Slnl)o)| 

^ *tl1[H Al^EflOl ^1^5T>^ ^gofl m-e}. ^^5)^ ^0|0 S ^7lA-l^ 

^1SA-| ^cfl 471121 Ai««.^7r 7MJ1 *^t!-tr. 
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<131> 



0 < j< s p 



1, l*g 



i^n^ 9i 



Group grp 




<i32>^-7l^- <^«M 9><HH<>) grp«i*l) Groups) § »£SJ;&| iL-!f ^j±JfJ: 

#^21 ^tfl ^# 2ln]^ Aji^ol ^^3>fe ^ofl ttj-ef ^Sj-b S^lSS. 

<i33> ofl5 s-o^ c P 2l JfJi-l-oi Rs=l/2°1 e}- Ji eVS g=l°] ^-g- Rs=l/2<?] 3}efl 

lit sH^ch) <4eM ¥ g=2°l°s. r s =i/4-?1 ^ M°lEl^.-?-J:a) 

SH^M, t$£. g=3o) S . s _ R s =i/6°} ^ a.<?}-Ela.^Sl A-) 

g=4°]2.S. Rs=l/8<U ^ 3-°J;e\£-!f5-2] 
Jfltt ^olttcf. 5>7l $M o]-g-?l zj-zj-fi) -Hh^A!^ #31 

Rs=l/2# 7|?i-?-SS 5>fe- ^-^ Sp=3fl°5. 37fl2| ^U«i7} 7]7i-^-2. 
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<134> 



AflSOfl C30, C31, C327]- ^cf. n^-eH $] ^||o|^ <go] 7 fl^^. 3 oi 

£1}. HElJl zj-zl-fi] ^ife 1^:4 tfo] ^^4. °l3i-§r Ji^ 7l#tb 
3* iLcf ^^7)1 -M°.JL ^e|*l 5!* ^ sa«-°l °J*fl 3*2} ^ 

g=l,fc=l/2: C^C^C^Cv 
g =l &=i/4: C^-QUq, c; =QUQ„ ^=q,UQ, 
g=3, &=i/6: C? p0 =Q ) UQ 1 UQ, C^QoUQUQ,, C^=q 0 UQ 1 U^, 
10] g=4,^=i/8: C=Q,UQ,UQUQ,,C=(; i UQUQ l UQ,,C=QUQ ) Uq i UQ 2 , 

<135> #7]^ ^svai 10J ^ ^.o. ^^ai^- c,l-§-s>^ Rs=l/2# 71 5^13. sRr 

<136> 

Group grp = 

[^r*H4 11] 

<137> cfS- ZL-g-o|| °14 -f-^sl-Tll 3)1^ ^-§-<^ 71^3121 





c 1 


c 1 




c 2 


c 2 


c 3 


c 3 


c 3 


c 4 


c 4 


c 4 



<i38> 4^- ia>^ 3-§-*§ ^ fi^Eia^it ^^sf7i ^t.i i 2 -*!]^ 

ofl* -3^ $4. -f^l Il^s)-^ ^ Ji^EiiLJfjLS] 7 fl^(NS)7> 4e> 

Jl 7>^s|-Jl oj-i- zj- Ci(i=0,l,2,3(=NS-l))°l Ri7> ^ R0=l/4, Rl=l/3, 
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R2=l/8, R3=1/25}JL 7}^tVcf. ne] Jl 1/5°) Hj-Jl 7}^^ f -#7]^ 

^lUsL «*H= 4-§-*r ^4., 

<139> <801 #7)]> 'Code Grouping* 

<140> Group0={C0, C2, C3}={R0, R2, R3} Code rate={l/2, 1/4, 1/8} 
<mi> Groupl={Cl}={Rl} Code rate={l/3} 

<142> <803 &7\}> 7l#-?-:£:(Primitive code in Group): Cp = {CI, C3} 
<143> C3(=R3=l/2) : Primitive code in Group 0 
<144> ci=(Rl=l/3) : Primitive code in Group 1 
<145> <805 #7\]> 

<146> 7l^>^(Primitive code) Cp» a}-^}-^ z]-z^ ^ofl oi^ C il-^ ^JL-i: Ri 

*)1 *fl#5^ ^Ji^M. Cij( i=0,l,2,..,NS-l, 3=0.1,2, Si-1)** £3 

<147> Group 0: QCTC with Rs=l/2 
<148> r=i/2: {C30, C31, C32} 

<i49>R = i/ 4 : {(C30, C31), (C31, C32), (C32, C30)} * 7}^ 37}x]o]t±. 
<i50>R=i/8: {(C30.C31.C32)} 
<isi> Group l: QCTC with Rs=l/3 . 
<152> r=i/3: {C20, C21} 

<153> ^ 7 ]o) R=l/4^ Jg-f ^7}7\ 7>*«- 37}*] ^}^\ C]± ^^}JL Si 

Xlfe Cf^S) ^7}7] ^ofl 7}±r7>}t±. 
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3J*fl, Implicit Subcode Identification "^13 ^t): ^7l<2)- ^a] 

71 7> 3***1* ^i\jL °X o] ^iL# ^71)21 Sfl^ji. 

7V *<i*7l*r ^A]7l7> ZfZ}- Group 0* A|~g-5>J7 flcflg Z^-Zj-o) 

R=l/2, R=l/4, R=1/8«K| tfl*M ^7lfe o]*l*r*] <^1^ ^1^17} 
?i#5lSi^r7f# 9X^7} Groups Sife *fl5.-g- ^a]s] 

^ o] fl^ll- Group 0°1H U-i- =r Si 4. f-^fl-b Explicit Subcode 

IdentificationCS^ ^«-?-^ ^jf): ^]7)7> 3 3-*MI *i^£lb ^.a 

a^u«.j:s. ^^-^4. <aav^o.s. sii w ^-a-Eim uji-s. ^ofg> 

*1 ^^-°)lb *fl^-g: ^)-8-s>fe Explicit Subcode Identification^ 

* -M-§-*r*l &j! cfl^^- Implicit Subcode Identification^* ^^S. # 

£ 9fe A o V 7l^V *}-g-^ ^Jii&EiJiJfJl ^Aj-^Ala) <£ ojH- tioj^Cf. AV 7 | £ 9 

SL-^Jl* R°l l/5°lJl, ^-Jl*°1 1/2 * 1/391 7l?J-^(Gp)S 7^2 ^Jl* 
1/2, 1/4, 1/8 ^ 1/39J § Ji&EiJi-^J:!--!- ^«Hr o|« £Alsl-ji 014. 
7H, zz.1- 0°fl «fl^s]-^ JfJ:** 1/2, 1/4 ^ 1/8^1 £)J7, lofl Sfl^-s]-^ 

Jf-SL** 1/3 ^ I/60I ^Cf. af 02] 3 -f, 7171--^ ofl Sfl^Hr <H •&■¥-.£ 
C30, C31, C32* £*}S. Si^}<^ 1/4 ^ 1/8^1 ^fl^^V^ *\ * *f-S.^ * 

^^^■4. ^1«-&°1, C30 ^ C31* 2^(£Efe ^ C32 ^ C30» 
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SL^r ^H-^-i C31 C32S ^-If l/4«fl Sfl#*Rr a} H.JjLjrs. 

-fr ^«--¥-3L C30, C31, C32 C30-fr S^-sV^ l/8°fl 

*WHr -S^cK ^ ZL# IS] ^.f , 7|?1^<H1 *H#sHr a^h. 

-¥-2. C20, C21 5 C20» £*V3. « if l/6°ll afl^s}-^ ^u«if a§ 

°H»»<H, C20 * C21# -f Jl-§: 1/6*11 *WRr a^h. 

E 10£- 4 V 7l*l ^-g-^ §^.^-E^^ ^^U 0 VA10^ c^S. ojl-f. Ji^^Cf. Aj. 7 ] £ 

10-S- £--¥-:£-§; R°l l/5o] Jl Jf^-frol 1/2 ^ 2/3*1 7l^r^Ji(£E^ ^iL^E^Jf 
7Wi ^-Jl-§- 1/2, 1/4, 1/8, 2/3, 1/3 ^ 1/6^1 $ l^Ell^-itf *g 

^*Rr £A]s}jl OJCK 0J7H, af 0°fl ^WRr 1/2, 1/4 « 

1/8*1 £]J1. Zll- 16)1 sfl^sRr -¥-3i-§:-fr 2/3, 1/3 ^ 1/6*1 €4. 0^1 ^ 

-f, 7m-?-^oj| SfllHrKr *\ C30, C31, C32-& S^sH 1/4 

^ l/8°fl ^fl^fe ^u^-^s.^- Aj^^j-d.. ofl^oj, AiHJfJl C30 5! C31-§- 2: 
^•(SEfe a^ C32 ^ C30« 2^ 3Efe AijiJjLjr. C31 U C32S 2^)sl-*l Jf 

1/4*11 *fl#*l-£- Al«.-^-Jis.^ r Aj^^-cf. ZLBlal, A^Jf Jr C30, C31, C32 
C30* Si-®*} 
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<*| ^-i-g- l/8°fl flfl^fe- ^^4. $-53 zi# is} 7| 

°fl SH^SRi CIO, Cll, C12 3k C131- £45. -¥-Jl-§; 1/3 ^ 

1/6°] AUd^s.^. ^44. <m##<H, CIO g Cll* S^(££^ ^ u 

■^-2. C12 3J C12» 2:4 SE-Sf- *)kLJjLjr ciO ^ Cll* ^-lt 1/3<H1 Sfl 

44fe ^-^sl-Jl, CIO, Cll, C12 §J C13-§- 2: 4*}^ ^Jl # 

1/6^1 *lJMMfc» #71 £ 10* n^2\ W^ty A^Hli CflolElBll 

<157> a_ JjL^fl^Mj.^ o. AV-g-sKr Al^^^Ai § iL^E^Ji-^jL-i- A>^.*>^ # + Sfl 
^#3H1 1421- 7Va^o] «;£.§..§. A]-§-*Vcf£ 4^7(1 11^ ^2t7} 44 

R=2/32l i^EUflf 7lL>^lS A}-g.^- 7}^oj #4. g.£ 0^4 4 A) 

«1I a #345. 4if°l .0.44^ ajcflsi 4i-§-°ti 4^ 71 ^^7} 

333^ ^-7) 4^4 ^°fl 3*H S ji«ElJi-¥-±7}- ^* 

«r Si** ^44. e|* §4 R =3/ 4 o ) ^^ofli ^.4}$. Mj-Alofl R=3/4i 
R=2/3, R=l/3, R=l/6 #4 444 A-] «JjL3:#oj «~ ^4. 
<158> 47I <S. 4>4 <fi 5>4 °le!4 t o v ^°)l 7]&*?-£.7} R=l/2, 1/34 

R=l/2, R=2/3^1 34°ll cfltb Aj-g.a>^-4 ^4 34 -5L<^4 

. *}7| I 4 I 5<fl >M 4t1^ § ^El^S»<HlAi ^4 

444 AijdJjLjr^. 7l?l-¥-xs1 Grouping^ s)Sfl ^€4- ^ -¥-i*S) 

§ 12.44-61^5-21 44s] AijaJf^ 714^-^21 443 Grouping^ 4*11 44 
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« 4 1 fli=K a 4<*M 7l*h¥-3:fc c P ; R=i/2-4 r=i/3<>1s.s. ^ 7fl^ nf-oi 

^ S 4<HH (^,<1) 51 ^^o] SM^cf. ^, COO^r R=l/2^ % 

u]*fl A^^-jro] (C30),2.^ S7l^l ^*fi* £Mth=K C0l£- R=l/2^1 ^ ^*fl a} 
tL^^^l (C31)*-5. 5.71^1 C02^ R=l/2^1 *i*f| a^jb «-;£-o} 

(C32)°.^ S7l^ ^J^tt sMtb^K 5&tb <4|3. #^*<HH1*1 ^ti. 

^-Jl ^li^ C22~ R=l/4£] ^ *ti*fl a^:* jro] (C32 U C30)il^- &7}Q 
* ^M^tf. C23^r R=l/4^1 ^ >HtL^-J:<y (C31 U C32)5. &7}& 
^^1^:4. 4^ S 4^ R=l/23\- R=l/3# Cp5. *}tt ^ 7fl^ nl-o] Aj-g-sjcj-. 
*«J«MI a 5^51 R=l/2^ R=2/3» Cp^ ^ 7fl^ ZLf-o] A>^sjcf. 

<159> ^ f ^^71^- Al^tfl^- v}7] <& 4> ^ <£ 5>^" ^1^] Hflo|^-|- 

<160> 
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IK 4] 





cio 


Cil 


Ci2 


Ci3 


R=l/2 


>; 

K 
[y; 


C3( 


)= 

0 0' 

0 1 

1 0 
1 0 

0 1. 




C31 = 
"l t 
0 0 
0 I 
0 0 
t 0 






C32= 

i r 

1 0 

0 0 
0 1 
0 0 




NA 


RM/4 


C3 


OUC3 

i r 

0 1 

1 1 

1 0 

I 1 


1= 


CL 


I2UC3 
"I 1 
1 1 
1 0 

I 1 

.° l . 




c: 


1UC3 
'2 2' 
1 0 
0 1 

0 1 

1 0 




NA 


R=]/6 


C30U 


C31U 
2 2" 
1 1 
l l 
1 l 
1 1 


C32= 


C30L 


C31L 
"2 2" 
1 I 
1 1 
1 1 
i 1. 


C32= 


C30L 


C31U 
'2 2" 
1 1 
1 1 
1 1 
1 1 


C32= 


NA 


R=l/8 


C30UC3 


1UC3 
2 2 

1 2 

2 1 
2 1 
1 2 


2UC30= 


C31LO 


2UC3 
'3 3" 
t 1 
I 2 

1 1 

2 1 


0UC31 = 


C32UC3 


OUC3 
*3 3 
2 I 
1 1 
1 2 
1 1 


1UC32= 




R=l/3 




C2( 
*) 
0 
1 

0 
1 


)= 


C21 = 
"ll 
1 

0 
1 

oj 


NA 


NA 
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IK 5] 





CiO 


Cil 


Ci2 


Ci3 


R=)/2 




X 
K 
>; 

r; 


C3 


0= 
0 0 

0 1 

1 0 
1 0 

.0 l . 






C3l = 

i r 

0 0 
0 1 

0 0 

1 0 






C32= 
"I f 
1 0 
0 0 
0 1 

s> °. 




NA 


R=l/4 


C3 


OUC3 
1 1 

0 1 

1 I 
1 0 

1 I 


1 = 


a 


I2UC3 

1 1 
1 0 

1 1 

.° 1. 


0= 


c; 


1UC3 

1 0 
0 1 
0 1 

°. 


2= 


NA 


R=l/6 


C30U 


C31U 
"2 2 
1 1 
1 1 
1 1 
1 1 


C32- 


C30L 


"C31CJ 
'2 2" 
1 1 
1 1 
] 1 
1 1 


C32= 


C30L 


C31U 
"2 2 
1 1 
1 1 
1 1 
1 1 


C32= 


NA 


R=l/8 


C30UC3 


1UC3 
"2 2' 

1 2 

2 1 
2 1 

2 . 


2UC30= 


C3iuc: 


EUC3 
'3 3 
1 1 
1 2 

1 1 

2 1 


0UC31 = 


C32UCC 


I0UC3 
'3 3" 
2 1 
1 1 
1 2 
1 I 


1UC32= 


NA 


R=2/3 




C20= 

i i i i" 

10 0 0 
0 0 0 0 
0 0 10 
0 0 0 0 






C21 = 
0 0 0 0" 
0 1 I 1 

0 0 0 0 

1 1 0 1 
0 0 0 0. 






C22= 
0 0 0 0" 
0 0 0 0 
110 1 

0 0 0 0 

01 1 






C23= 

*i i i r 

0 0 0 0 
0 0 10 
0 0 0 0 
10 0 0 




R=l/3 




C20UC2l = 
1111 
till 
0 0 0 0 

lilt 

0 0 0 0^ 






CZ2UC23= 
111) 
0 0 0 0 

1)11 

0 0 0 0 
111! 






C20UC21 = 
"1111 
1111 
0 0 0 0 

1111 

0 0 0 0 






C22UC23= 

i i i r 

0 0 0 0 
1111 
0 0 0 0 

1111 





<162> s_ 13-g- 2x\% <g> Ji£Ei.5L-?-Ji §J & i^mt ^*s>7l *J- 

^11- SLAlsfji £ 13# ^-¥-3:71(1301)^ S.-¥-:&-§-(^7Hfe 

R=l/5-§- 7^)-i: lf-3L7}3_ nfl oj^Slfe ;g -&-a-§- ^-jL2|-€rV<*| -^-JiS)- ^ 

«■»-§- § Ji^-EiiL-^s ^ Aid @j*d*7l (1302)^ ^7) ^^s.?} 

U301)JL^-Eis] #71 ^-Jl^ ^^71(1303)^ ^]<>1sH €^ ^ *^-s> 

^ t^l iL^iL^-S-lr-i- 1^3 ^4. *ll <H 71(1303)^- 7l^-^o. 

71-45 



^ 1020010007139 #^ H*}- 2002/2/7 

S,S3 S 54 ^ uif^so. ^^^ 7 | ^*81^1-§r *1#5}- 

S) ^-2- £ 122]- 2>Jie|#ofl S)*H>H ZfZj-S] -^jL-irofl ^Tll^o! A^tL^o] 

M*} )S] if*}$££ #?1 ¥-5-^7] (1302)* ^]<H5>^, ^-S-^ 

(1302)1- ^M^. 

<163> Cf-g. ^ ^]o]7|(1303)7l- Dfl A^Jf Jr. ^Al^ofl^l £ 11 ^ £ 12<4 £ 

■8: ^jre)^ s]«fl a 3 ^*1 3. 52] <H^ s>M--l- Aj^s].^ oleiii a] 

It #71 a^a^K 1302)5. #71 A|^7i( 13 o2)o)lAl nla] ^-ulsl-ji 

#71 i 3 lflA| S. 521 Eflol-g-o)]^ Aj-7] o]ci]iofl 8)1 t^i- o. tqcjjl-JL, 

E]jE^ ^1^0)1 ?7l^ -*V 7 j ^«-^7l ( 1301)5. -fEl 21 Aji f o. ^ u. HV 



<164> A^U.«-5:Sl ^ ^5 ^sHf- ijJv*W cflsfl #4*1 ^tW. 

<165> A o V 7 l £ 11-g" 1*V€ ^-S-^ ^iifiVEiiL^Jll- #*S>7l 21 *i ^*>» £Al*l-J7 ol 
4. 

<i66> Aj-7] £ n o. ^sj-ig, ii00#7lHH 43.-$: ^-s.S[ l-^-Cencoded block) 

°1 IH^'S, HOlGrrtN'M aV^-e)^ SL-E- SKH&(j, j_pre, j_save, g_saved)» 

^7l^6iCf. ZL^JL, 1103^-^HlAi -^Jr-g-ofl I4e}- 8fl^- nf-31- ^21 

g» 33«t*. ^7^, Aj- 7 | -fi-fr-g: ^#^2). •y^cflolEi 
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l-«fl ei^fl #-il7HAi ^^sv^- -a^o)cf. ^7] ^2] g -§. 33 

^O^^-Cl-. ZLE]J1, 1107^^1o)lAi Aj- 7 | gfl^ ^4 sflig- <go) ^o] g ^Ai 

^^JI, 1109^^011^ #7] AlEHS} U.-a^S ^^^Cf. «T, *M 

^«H4 122f aI^i}. 

<167> w 

12] *°' * 

<i68>^-7lfil- £°1, a^ jdJjLi-g. a]^^, llll^TlMH 7)1 # A^a«-J:s. ja^aHr*!-!. 

tKl, ^u^5 _s.^e>^ 3-?- 1113^-7)1 s slflaW 4-g- a^u. 

*A *d*# ^*8*>JL, tfciUS <«^*M 4)«fl #7] 

noo^-Til s. it-i-^ci-. 

-§- c}-a] Aj^^-d-. 1115^-tIHI^ 013 Aj^^. -g-^t!- ^*°1 

«q£|5afe*l D J-°J , ^#°1 ^d^sl-S ni7<a-7i]s sHjsKa, zl^ 

*1 1121^-7115. 

<170> ZLZ)JL, ^7} 11171&71HH S>7| ^Al 13 2). ^-^l^ofl 2} *1H <y Sl S] A-jH. 

W(1S^ ^IdO* l^cf. ^-el 1119^-tIHH ^ari ^1^^ 
j « g» ^Itfth*, #7l ii07^7fls. =l#of7> #71 *i 3 

*l-7l ^t^Ai 13 oflA^ A mod B fe A» BS. <4Sr m^l# SHtJ-cf. o] 
3 ^^tt -HM.***! 7)14^5+ z|z|a| a^u.«s:» «7)-# j_ pre 
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g_pre£l-Jl SI-d), ^ j_currentfe sj-7] =^sVai 13 o)| a| 

3"8r *fl^%4 °J^tHlo)E-1 EfiojE =o)] 2]Sfl^ ^7)7)- ^*Hr ^ 
^ gig*]) ^ A^H^S- ^^ttCf. *>7l 4^ 13 

°H*1 mod Sp« A}-g-s}^. 3}^ a o v 7 ) ^gsj <go} =! 7 ] 7} spt^rq. § 7 ] ^.g. 

Cj-A] *|ti.-!jLJr CpOS. *l«-s}7j ^SflA-1olcf.(^«.^ £lg £ 9 ^1 £ 1 0 

<171> 

J_curren,=U_ P re + 8_pre) m ° d ^ 

13] ' * ""' 

<172>^, -# 7 ] 11151&71HM 4-g. JZ-f-o] ^i^Sl^Cfjl ^■^Sl'S, 4 V 7| 1211^^1^ 

ig 7 fl js]- g-i- j_saved ^ g_saved°ll ^tb^f 4 A 1 #7l 1103<a3l3. £l 

o]^} n-f-olH D^n^o.^. ^>-§-?l ^a.^.ji2) j_prel- JiL#sM<>> t^. °1 
nf-i-ofl cfA] ol nl-o| Ajaj^ ^ o] j_pre« 4t«^ ***H $^2» 

<i?3>^-7i^ £ ii^ 4^* -a^va 

<174> ^S. =0^ # 7 | R S =1/ 2 0)J1 go] ^Cfl^o} 4 o] ^ R S =1/8^1 7>^t!- 
Sp=3«?] 3 + 2:71 «gol o. ^ofl n}£. ^£-§-2} ,g^ 7 | q^ 
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<175> R S : 1/2 — > Rs:l/4 — > R S :l/2 ~> R S :l/8 ~ > Rs:l/2 
<i76> j_pre=0: 3^7) 3*- & 

<i?7> i. r=i/2: o|-hH g=i ( j_current=0 n}eH g_pre=l, j_pre=0 

<178> 1 

<i?9>2. R=l/4: g=2, j_current=( j_pre+g_pre) mod 3 = 1, g_pre=2, 
j_pre=l 

<180> 2 

<181>3. R=l/2: t^HM g=l, j_current=(j_pre+g_pre) mod 3 = 0, g_pre=l, 
j_pre=0 

<182> 1 

<183>4. R=i/8: o}-^ g =4, j_current=(j_pre+g_pre) mod 3 = 1, g_pre=4, 
j_pre-l 

<184> ^4 

<185> 5 , R=i/2: g=l, j_current=(j_pre+g_pre) mod 3 = 2, 4^ g_pre=l, 

j_pre=2 (^2) 

<186> 1 

<i87> : 
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<188> o]a o v xj^^ Aiu^-S. Al-ajuj-ii^- 7]=£<5j-$t}. ov^ ^,33. ^.o) 

z|2] a»*IMte -Ha^-i #7lt>- ^*H1 134 ^ %l*SHa si 

«B>H ol^-cH^ji, sl^V zj-zj-o} AjE>)o. JjLjr-g.( 0)^.0- Sfl^Sg-jj). 

«a^C(olEl EflojE f-o)] SJ«|JA1 #A]7l7V ^^oJ)<H] tq-Hf ^t^Cf. 51 

Igofl £A]^ U)-^ ^o], Zl-Zj-o] n^-ollAiS 2:7| ^0))^ aV^A} j^^ 7 > 0?] 

<189> #71 £ 12fe ■& 4€- 2^ § Jl«-ElJi^-4t ^^*>7l £ 
AlsfjL Sicl-. 

<i*> #7l s. 12» %2:*>^, -Ji 7-1 1200&J4I4M A H-S-gr -¥-J:^ ##<»1 ^^s]^ ( 

1201^7lHlAi ^^.^ 3? j_saved)«- 2^7] 7jt}. zze)Jl, 1203#7flofl 

£(Ci)» ^5li, 12053" TlN-M #71 §Ji«ElJi^.i(Ci)«fl Cfl 

■S-Sl<H 7-1 #£H o}±= j# E1S.5VJ1, 1207331 o)l *1 §^.2}-E^^2l 

jifl* jqji^-jL Cij» <a«mtK nelJi, I209^3flofl^ #7) Aj-gHsi A-ju^if 

<a««l, ^71 AiU.«-J: Cijfe JM:» ^slfe ^#sl 

Aia^l- °V#7l 41 CD AH-Sl^r *!*<8S4]* elnltbcf. 

<191> #71 AiJiJjLJr.J. ^fV-f, 121133HH 711^ *1 o] olfe*ll- ^c}.^ 

4. D J- < a, .-*Ui-?-3: ^.^oi o^o.^ # 7 j i2oo<2-7fls s|l-ol-7> Afls.^. -t^a)- t- 
^* ^tM}. St'S, _2.^°1 12133315. *H8*M ft^ofl 

^-A-fr a}.^^ cfA] «fl# §is}.E^-^5:(Ci)l- ^i^tl-cf. 
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=le]JL, 1215^:^ofl^ ^7) ^$LQz]$L^3L7} o}^ aI^^ ^tsLajEia."- 

*>7l 14 o,] o^gfl ^^l*^, i207^?ilS. sl#^>7f sfl# A^a ^ 

#°ls}<3 1219^- 7i)5. *H8«W 4* *U±-¥-£ ^d^* ^*fl 

^ £<r j» ^"71 1203^7}1S 5]#^7> oi^v 

<192> 14] /=(/+!) mod £ 
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[^t 1 * 1] 

#?1 *.S.«3.H.*jfc#S| zj-zfofl tH«H ^<H^1 2]sfl ^ja "-Jts-sI 
2] 

^<H*! ^Hr7fl2l ^tH|7> ^*H*l-fe Jf^-g-Ir* 

iL^o] affo] Z^HH 2)^21 JjLJr-g-ofl fl2}EliL^£ 
«• 71 *WRr 4^4, 

^"71 ^-^7fl2l ^##21 Sfl^Hr ^i^Ei -fc^j 

°)1 2)sfl 4V7I 71^X21 -je^gj.^ AgA^t}^: 4^4, 
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[^t 1 * 3] 

^•71 E^-^^7lS^E^ ^Jl-i-* #7l ^ U Hl^- ^H^lS<H) ttf^ ^ 

^ 5 «J-^-*H !H3*Hr 1HM» i^sKr 3* *3 o-s. 

4] 
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CO 


CI 


C2 


C3 


R=l/2 


K 

Yy 


"0 0] 

0 1 
= I 0 

1 0 
0 ij 


r» r 

0 0 
0 1 
0 0 
[l 0 


|"l 1] 
1 0 
0 0 
0 1 

[o oj 


NA 


R-J/3 




V 

0 
0 

I 






T 
1 

0 

0^ 




NA 


NA 


R=l/4 




V 
1 

1 

0 






1 
I 

0 

I 
1 




NA 


NA 


R=l/8 




'2 
2 
1 

2 
1 




NA 


NA 


NA 



I^U" 5] 

i*j(ife ^S}.El^^2l 7fl^ ( jfe 5V»42) ^a.^.E^-^-J:^ Sfl^-3>fe Ai«.«. 

2.Q 7fl^)7flfi1 ^SS^)** ^WRr Eflol-g-J!]., 
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*1 <y<3)>i<Hl *fl#*Rr -S-71 "JJE.el e)]o1^. S «.e^ el^s}^, z)b.s) tg 

15 ] /=O p „+g p „) mod Sp 

Jisq 7H^°)Jl, j_prefe ^h^.^o| <g olcj] ij g_p re ^ e]£ 

-8-71 Elii-¥-^7ls-¥-Eisi 4*e-§- -8-71 S ^H^U^l nj-jq- €^ S 

al-^H A^a *<«8*Rr ^W-^Jl. tf<*7l* S^-sfe B-^o S 
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CiO 


Cil 


Ci2 


Ci3 


n=i/2 


Y, 

k 


C34 


> 

0 0" 

0 1 

1 0 
1 0 

0 




C31 = 
" J )' 
0 0 
O 1 
0 0 

0 






C32= 
"i j" 
1 0 
0 0 
0 1 
0 0 




NA 


n=i/4 


C3 


0UC3 
'1 1 

0 1 

1 1 

1 0 

1 I 


1= 




euc3 
"i r 
i i 

1 0 

1 t 

0 1 




Cc 


UUC3 
"2 2" 
1 0 
0 1 

0 1 

1 0 


2= 


NA 


R=J/6 


C30U 


C31U 
2 2 
1 I 
1 1 
1 1 
1 1 


C32= 


C30L 


C31U 
'2 2 
1 1 
1 1 
1 1 
.1 I 


C32= 


C30L 


C31U 
'2 2' 
1 1 
1 1 
I 1 
1 1 


C32= 


NA 


n=i/8 


C30UC3 


1UC3 
2 2 

1 2 

2 I 
2 1 
1 2 


2UC30= 


C31UC3 


2UC3 
"3 3 
] l 
1 2 

1 1 

2 I 


0UC31 = 


C32UC? 


OUC3 
3 3" 
2 1 
1 1 
1 2 

J 1 


1UC32= 




R=!/3 




C2( 
'] 
0 
1 

0 
1 




C21 = 

r ■ "| 
i 

0 

1 

[oj 


NA 


NA 



7] 
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CiO 


Cil 


Ci2 


Ci3 


R=J/2 




A" 

r 0 
r, 
K 

y; 


C3 


o= 

0 0 

0 1 

1 0 
1 0 

.° 1 






C31 = 
I 1 
0 0 
0 1 

0 0 

1 0 






C32= 
"I 1 
I 0 
0 0 
0 1 
0 0 




NA 


R=l/4 


C3 


OUC3 
1 1 

0 i 

1 1 

1 0 

I I 


1= 


c: 


GUC3 
1 1 
1 1 
1 0 

.° '. 


0= 


Cc 


1UC3 
'2 2 
1 0 
0 1 

0 1 

1 0 


2= 


NA 


R=}/6 


C30L 


C31U 
2 2" 
1 t 
1 1 
1 I 
I 1 


C32= 


C30L 


C31U 
2 2' 
1 1 
1 I 
1 I 
1 1 


C32= 


C30L 


C31U 
"2 2 
1 1 
1 1 

1 1 


C32= 


NA 


n-i/a 


C30LIC3 


1UC3 
"2 2 
t 2 
2 1 
2 1 
1 2 


2UC30= 


C31UC2 


GUC3 
3 3 
1 1 
1 2 

1 1 

2 1 


0UC31 = 


C32UC2 


(0UC3 
'3 3' 
2 I 
1 1 
1 2 
1 1 


1UC32= 


NA 


R=2/3 




C20= 
III!" 
10 0 0 
0 0 0 0 
0 0 10 
0 0 0 0 






C21 = 
0 0 0 0" 
0 111 
0 0 0 0 
110 1 
0 0 0 0 






C22= 
"0 0 0 0 
0 0 0 0 
110 1 
0 0 0 0 
0 1 I 1 






C23= 
1)11" 
0 0 0 0 
0 0 10 
0 0 0 0 
10 0 0 




R=l/3 




C20UC21 = 
1111" 
till 

0 0 0 0 
till 
0 0 0 0 






C22UC23= 
1111" 
0 0 0 0 

1111 

0 0 0 0 

1 1 l - 






C20UC21 = 
1 I I 1 
1111 
0 0 0 0 
1111 
0 0 0 0 






C22UC23= 
111! 
0 0 0 0 
1111 
0 0 0 0 

1111, 





^fl'S-ste ^a^it* ^Jl^«* A "tls-Hl Eflo|£. 

-a^fls 3«sm 
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*W >4-E- €^ 35 £4 iWRr 

9] 

^i^E^-^-Jisl ^u.-¥-^l-i- i^J ofl af^^ °ii-cH 
*K-2) $iL$Eii^sl:2l z}-z]-o)) «fl^-s>fe A-la." Jl-s-^- ^^s} 7 ] <^ 
i*j(i^r ^ii«Eli-¥-^2l 7fl^, jfe sfq-o) ^j^EiJiJf Jrofi sfl<3-s>fe ^a.." 

121 7fl^)7llSl ^^Hr *\}5L^ Efl°l«~§- ^«l*Rr 4^^, 

ii *WRr *>7i i6» 01-g-sH ^ntr 

16] i~<J P ~ + 8pr.-> modS P 
<^7H, olajofl 3^ ^u^.^:^ <g omi^olji, Spfe 7|^V^5: 21 A^a«. 
S.9\ 7fl^<>U, j_prefe ^ h.«-^o1 <g °]<aji, g_pre^ 

#71 ^*fl^) <a^jio11 Sfl^sHr Sgl^-i- #7] THlae] EfloH-S.«-E| ii|J=sHr ^ 
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Gain for code combining 
using R»1/6 



Es of R-1/3 » Es of R-1/6 Es of R-1/3 = 2X Es of R-1/6 

HARQ Type ll/Ill Non HARQ 
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ISl 2] 



201- 



5?a 



CONSTITUENT ENCODER 1 x n 



n or 



CONTROL 



o.Ei2|bi 



202 



203 



CONSTITUENT ENCODER 2 



"ac — 



CONTROL 



Yo 



204 — 



la 
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[5L 3) 



Throu^pU of HARQ Type W with R=VZ turbo codes over fiUGN 
Max itenftionP 8,TrbIle=496bits @2A. 8kbps 



P 



-O-HAKQTYPEm (2*3. 20) 
HARQTYPEIwkhSC(W.»3) 

. ... — — 




























































































































































































1 
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I 














































































































i 
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y 










































































-J. 



























































-9-8 -7-6 -5-4-3-2 -10 1 2 3 4 5 6 7 8 9 

Es/No (dB) 
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[£ 4] 



401 — 








403 — 


S = rRnio» /Rmin ] 






405 — 


m=1 




, a — , 


407 — 


C=mk,N=m xn 



417 



TYPE2 



0[LJ£ 



|TYPE1 
(L\*I<H= 6IMfc PARITY) 

[_JMlj_> ENC2 




^425 



TYPE 2 



f o(N,) "I _ ENC1 
I (a+b) I (PARITY) 

I -^feV I — ENC2 



427 



r (N s -C) -| _ ENC1 
I 2 I "^PARITY) 
liN^Clj_ ENC2 
L 1 J (PARITY] 



T 

421 



1 



I 2 l(S?S+PARITY) 

|^|-ENC2 
LZJ (PARITY) 



r o(Ns-cr i 

I (a+b) I 

|bi^c)|_ ENC2 

L (a+b) J /parity 



, _ ENC1 
b) I ^PARITY) 



o+b=1 



(parity; 
— T~ 

423 



r 

415 



CD 
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IS. 7] 



^^oii q»M a} = — 701 

i 



gg*JOgAj g£j ^7|f CWfg 



-703 



CWf 25 SfM&M Aflse SS^l —705 
?«(LCM(CWf.CWi)->CWf) 



-707 



I 



-709 
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[51 8] 



I 



£^H|7} SAHfijw 



I 



-801 



-803 



25 ¥£l^£l ^4 24 oil fifl^Mb 

I 



-805 



-807 
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IS. 9] 

Encoder Packet (EP) 

I 

ENCODER 
(R-l/5) 

rfi 

Sub packets (SP) 

; 1 1 

£ub pac ket-. ,«re 
li*rmniiiod .11 iht* 
ditlvnul d.<U rate 



Coded 
packet 



Code with R-1/5 



Group 0 



Croup 1 





C30 || C31 


II « || 00 || 


C31 || 02 | 


Rs-l/2 Rs-l/2 


Rs-l/2 




Rs-1/4: Grouping two 
codes GO and C31 


Rs-1/4: Grouping two 
codes C32 and C30 


Rs-1/4: Grouping two 
codes C31 and02 


Rs-1/8: Grouping three codes C30,C31, 02. and C30 










II 


C21 11 C20 


_J.... 



Rs-1/6: Grouping two 
codes C20 and C21 
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10] 



Encoder Packet (EP) 
I 

T 



ENCODER 
(R-l/5) 



TTT 

Sub packets (SP) 

i I i 

>Ul» (Wkt*. .trtf 
tian>nuti>.il At Hw 
differ enl J«>ut iiW 



Coded 
packet 



Croup O 



Rs-1/4: Grouping two 
codes C32 and C30 



Rs-1/4; Grouping two 
codes C31 and C32 



Rs-1/8: Grouping three codes C30, C31. C32, and C30 



00 


a, 


C.2 | 


03 | 


Rs-2/3 


Rs-2/3 


Rs-2/3 


Rs-2/3 



Rs-1/3: Grouping two R5-I / 3: Grouping two Rs-1/3: Grouping two 
codes CIO and CI 1 codes C12 and C13 codes C10 and CI 5 



Rs-l/fc Grouping two 
codes C20 and C21 
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11] 
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[S. 12] 



[S. 13] 



1200 



/ajsF 

r 



Encoder blocR" 



> 



j=0, j_saved=j 



y 



1201 



«■» QCTC 2? Ci as 



-1203 



jg«a QCTC gj Ci f gg 

; r~ ~ 

si ^ woo TO? js^a Tprs | 

j=j_soved p -i^UD 



*8%> Ci°W 
j gB8 a\^s. Cijg 




Ng8[o< jg qAj A^q p -izu 




1219 
2 



da *i=¥ii ww«*i mw\ 



*l*l Ci<H Pit 1 2££ 
Cijfil fiJM jl JH» 
j_soved= j 



1301 



1302 



*ay ¥5:7| 



Full rote code^ 



QCTC 




I 

1303 
I 







2dimensionol QCTC: j=(j+l) mod Si 
Adoptive QCTC: j=(j_pre+g_pre) mod Sp 



¥£S 5?a 
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[A1WS] 
[XflftSIXt] 
[SSI 

[A12i]y°l EOT 
[ CH S.I EJ ] 

[CHdl2!3E] 

[A122I HAI] 
[SiS!5] 

[his si en 

[Sf^iJIU 
[SSS Ai#] 
leSS AHf] 

[e§LH^ m^] 
[asmsi oi y- 

1*1X11 
[=>4=S] 

[ess] 

[JIB 4==£S1 

[if 311 



A1XIAH1 SSAi 
2001.03.07 

&&sxi ^^siAt 

1-1998-104271-3 

9- 1998-000339-8 
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